Tea consumption may be associated with reduced risk of morbidity and mortality; however, this association is not conclusive and has rarely been investigated among very old adults. The present study examines how self-reported frequency of tea consumption in daily life is associated with health and mortality among very old adults in China. The data are from a national longitudinal data set that included 32 606 individuals (13 429 men and 19 177 women) aged 65 years and older: 11 807 respondents aged 65 to 84 years and 20 799 respondents aged 85 years and older. A total of four measurements between 1998 and 2005 resulted in 51 668 observations. Hazard regressions showed that men who drink tea almost every day have a 10 -20 % lower risk of death compared to their counterparts who seldom drink tea, after adjusting for numerous confounders including baseline health. This relationship was stronger in younger male elders aged 65 to 84 years than in the oldest-old men aged 85 years and older. However, frequency of tea consumption was not significantly associated with mortality in women. Our analyses further show that high frequency of tea consumption is significantly associated with reduced OR of disability in activities of daily living, cognitive impairment, self-rated poor health, cumulative health deficits and CVD in both young elders and the oldest-old, and in both men and women. These results suggest that the health benefit of drinking tea is universal. We conclude that frequent tea consumption probably helps one achieve healthy longevity and that men benefit more from such lifestyles.
Tea, which is generally consumed in the forms of green, oolong and black tea, is the most consumed beverage in the world after water (1) . There has been growing evidence in the literature to suggest that habitual consumption of tea probably produces some level of chemoprevention that prevents stroke, lung cancer, prostate cancer and breast cancer, and thus reduces cause-specific and all-cause mortality risk (2 -7) .
For example, one recent study focusing on 40 000 Japanese adults aged 40 to 79 years found that green tea consumption is associated with a reduced risk of all-cause mortality and of mortality due to CVD among adults without history of stroke, coronary health disease or cancer at baseline (8) . A meta-analysis of nearly 200 000 respondents from nine studies showed that, regardless of their country of origin and type of tea, individuals who frequently consume three cups or more of tea per day have a 21 % lower risk of stroke than thoseconsuming less than one cup per day (9) . Tea consumption may also improve mental performance (10) . However, the association between tea consumption and health is not conclusive; some studies found that frequent tea consumption does not protect against deaths due to stomach cancer (11) and lung cancer (12) .
These findings have demonstrated that tea consumption is associated with health and have identified some mechanisms and diseases through which tea consumption is associated with subsequent health and mortality. However, we know little about potential variation by age or sex in very old adults due to a limited number of studies and relatively small samples of the oldest-old, especially nonagenarians and centenarians who provide the best opportunities to study healthy longevity. Sex differences in associations between tea consumption and subsequent mortality/health have also been inadequately studied and the results are inconsistent. So far, only a few studies have demonstrated a sex difference in associations between tea consumption and cancer incidence or mortality. For example, one prospective study showed that among those who consumed more than ten cups of green tea daily, women experienced a greater reduction in cancer incidence than men (13) . Furthermore, two large cohort studies demonstrated a decreased risk for the development of gastric and oral cancers among women, and not men, if individuals drink more than five cups daily (14, 15) . However, it was found that men benefit more than women from consumption of green tea, in studies related to incidence of coronary artery diseases (16) and renal cell cancer (17) . Similarly, other studies further showed that tea consumption could reduce mortality due to CVD (5) and due to Parkinson's disease (18) in men but not in women. In mainland China (hereafter China), where tea has been consumed for more than 4000 years, there is a paucity of studies examining the association between tea consumption and mortality. With few exceptions (19) , no study has investigated the linkages between tea consumption and subsequent health/ mortality among old adults in China. It is unclear whether the empirical findings in Western countries will hold in China, where mortality rates are much higher than those of Western nations and the prevalence of tea consumption is higher. The aim of the present research is to investigate whether the frequency of tea consumption is associated with subsequent mortality and health condition, by using a nationally representative population-based survey data set from China with the largest sample of centenarians and nonagenarians in the current world. Because of the high rates of tea consumption in China and the world, small effects of tea consumption on mortality and health could have large implications for public health (20) .
Data and methods

Data sources
The data used in this study were derived from four waves of the Chinese Longitudinal Healthy Longevity Survey (CLHLS) in 1998, 2000, 2002 and 2005 . This observational study was approved by the Institutional Review Board at Duke University Medical Center; all participants provided informed consent. The CLHLS was conducted in a randomly selected half of the counties and cities of twenty-two provinces in China. The CLHLS aimed to interview all centenarians in the sampled counties/cities. For each centenarian interviewed, one nearby octogenarian and one nonagenarian with pre-designated age and sex that were based on the centenarian's pre-designated random code were randomly chosen to be interviewed. The term 'nearby' refers to the same village or street, or the same town, county or city, where applicable. The primary purpose of this sampling strategy is to ensure comparable numbers of randomly selected male and female octogenarians and nonagenarians at each age from 80 to 99 years. Starting in 2002, the CLHLS extended its sample to cover elders aged 65 to 79 years. To ensure sufficient sample size in subsequent waves, the CLHLS recruited a new set of elders at each subsequent wave to replace those who were lost to follow-up or who died within survey intervals. The age and sex of each newly interviewed respondent at a subsequent wave was based on the person who was lost to follow-up or died within survey intervals. This replenishing design is a common practice in longitudinal surveys (21, 22) . The total number of the respondents is 32 606 with 51 668 observations. The average length of follow-up for survivors from initial interview to the 2005 wave was about 3·5 years for younger-old adults aged 65 to 84 years and about 3·8 years for the oldest-old aged 85 years and older. The corresponding figures for the deceased persons were 2·5 years and 2·1 years.
The CLHLS collected data on frequency of tea consumption for each respondent, in addition to collecting a variety of data covering demographic characteristics, family and household characteristics, lifestyle, diet, psychological characteristics, economic resources, self-reported health, self-reported life satisfaction, lower and upper extremities performance, instrumental activities of daily living, activities of daily living (ADL), cognitive functioning and chronic disease. All information was obtained through in-home interviews. All interviews were performed by a well-trained enumerator or CLHLS research team member and a medical school student or a local doctor/nurse. If a respondent was unable to answer questions due to illness or cognitive limitations, the next-of-kin, a family member or a very close friend/caregiver served as a proxy to answer questions. More than 80 % of CLHLS respondents did not use a proxy; respondents with full proxy accounted for less than 1 % of the sample (23) . Studies have shown that proxy respondents can generate fairly accurate data on objective questions, and with good questionnaire designs can generate goodquality data on subjective questions (24) . The dates of death for the respondents who died between survey intervals were also collected either from officially issued death certificates whenever available or from next-of-kin and local Residential Committees in cases where such certificates were not available. This is the first nationwide longitudinal survey in China and the largest survey focusing on older adults conducted in China to date. Systematic assessments of data quality regarding accuracy of age-reporting, reliability, validity and consistency of numerous measures, and randomness of attrition show that the data quality of the CLHLS is high (23, 25) .
Frequency of tea consumption
The CLHLS asked 'how often do you usually drink tea at present?' in each wave. There were three response categories: daily or almost daily (five times or more per week), some times (two to four times every week) and seldom or never (once a week or less). Notice that this measures frequency, not amount, of tea consumption. This measure is slightly different from some previous studies that quantify the amount of tea consumption in cups (8) .
Health outcomes
We focused on two broad sets of analyses. The first set of analyses focused on associations between tea consumption and subsequent mortality risk (abbreviated as tea-mortality association sample). Mortality risk is measured by the survival status at subsequent waves (i.e. survived or died) and the exposure time in each survey interval from 1998 to 2005.
The second set focused on associations between tea consumption and morbidity, which included several different health outcomes measured at each wave (abbreviated as teahealth association sample). These health outcome variables included disability in ADL, impairment in cognitive function, poor self-reported health, cumulative deficit index (DI) and suffering from CVD. ADL disability was measured with the Katz scale (26) (27) . The Chinese version of the MMSE has been validated in studies and reflects the cultural and socio-economic conditions among the older adults in China and uses questions that participants with normal cognitive function can understand and answer (23, 28, 29) . Cognitive impairment was indicated by an MMSE score of less than 18 out of 30 (29) . Self-reported health was designed in the CLHLS with five categories: very good, good, so-so, poor and very poor. We combined poor and very poor as one category and very good, good, and so-so as the other. A cumulative health DI, which is normally defined as the unweighted count of the number of deficits divided by the total number of possible deficits for a given person, has received increasing attention recently (30, 31) . Similar to established research (32 -35) , we used thirty-nine indicators of selfreported health, cognitive functioning, disability, auditory and visual ability, depression, heart rhythm and numerous chronic diseases that were collected in the 2002 CLHLS. We dichotomised individual items and coded them as '1' when a deficit was present. Consistent with previous research (35) , we assigned a score of '2' if the respondent had a serious illness that caused him or her to be hospitalised or bedridden two or more times during the past 3 years. We then computed the DI by summing all deficits and dividing by the total number of possible deficits (range ¼ 0 -1). The validity of the DI in the CLHLS data sets has been verified (33, 36) . A list of detailed variables used to construct the DI has been published elsewhere (32, 37) . Poor health was defined as the highest quintile of the DI. Thus, the health outcome is a dummy variable, with poor health coded as '1' and good health coded as '0'. Ordinal classification or other categorisations of the DI only slightly altered the results. This set of analyses is also called the tea-health association. The inclusion of CVD is based on previous findings in the literature (2, 5, 6, 8, 9) . The selfreported CVD condition in the study refers to diagnoses by medical doctors at local hospitals.
Covariates and confounders
Following the guidelines and findings in the gerontology and epidemiology literature (38 -42) , we controlled for numerous factors that were associated with mortality and health outcomes. Demographic variables included age, ethnicity (Han v. non-Han) and current residence (urban v. rural). Sex was a stratifying variable for separate analyses for men and women. Socio-economic status (SES) and family support included years of schooling (1 year or more v. 0 years), economic status (economically independent v. dependent) and current marital status (married v. not married). Diet included eating vegetables almost daily at present (yes v. no), eating meat almost daily at present (yes v. no), eating fish almost daily at present (yes v. no) and eating garlic almost daily at present (yes v. no). Health practices were measured by smoking at present (yes v. no), heavy alcohol consumption at present (yes v. no) and regularly doing exercises at present (yes v. no). Heavy alcohol consumption was defined as consuming 200 g liquor or 400 g beer daily.
Analytical strategies
The tea -mortality association set of analyses was examined using a Weibull parametric hazard model adjusted for intrapersonal associations across waves. A Cox semi-parametric proportional hazard model was estimated first, but several variables in the model failed to meet the proportionality requirement. Thus, we applied the parametric model. Comparisons with the log-normal, log-logistic, exponential and Gompertz models showed that the Weibull model yielded the lowest Akaike information criterion index, which suggested that the Weibull model was the best fit. Six models were constructed to investigate how frequency of tea consumption is associated with mortality. Model I included four demographic variables of age, sex, ethnicity and urban-rural residence in addition to frequency of tea consumption. Model II added dietary variables into Model I. Model III further added health practice into Model II. Model IV added SES and marital status into Model II. Model V added SES and marital status into Model III; and Model VI additionally added health condition at previous wave into Model V. These model design strategies are a common practice in research on ageing (39, 42) . For the tea-health association, we applied multi-wave logistic regressions. The multi-wave logistic regression differs from conventional logistic regression by adjusting for intrapersonal correlations across waves; this is a type of multilevel analysis, or growth curve model. We included all respondents at each wave for multi-wave logistic regressions because only about 1000 respondents had four waves of data points. Within this strategy, some respondents had four data points, while some had two or three points and others had only one. This is an example of an unbalanced data design (43) . The advantage of the design allows us to have a large sample size, while it still captures major trajectories of study variables (44) . The total number of valid person-records for this set of analyses is 51 668 for 32 606 respondents.
The rates of missing values for all independent variables and controls in the two sets of analyses are less than 5 %. To reduce the influence of missing values on the modelling outcomes, we used a multiple-imputation approach based on ten random multiple-imputed replicates to fill in missing values (44) . An alternative approach, which used the mode of the corresponding missing variables to impute the missing values as suggested in the literature (45) , was applied as well; it did not alter the results at all. In the tea-health association analyses, we controlled for all covariates simultaneously to investigate whether frequency of tea consumption is associated with five health outcomes.
Given that the sampling weight variable in the publicly released CLHLS data sets was calculated based on the age-sex-urban-rural residence-specific distribution of the population and does not capture other important compositional variables (e.g. marital status, economic status), this weight was not applied in the present study. Research has shown that including variables related to sample selection produces unbiased coefficients without weights (46) . Our preliminary analyses confirmed that the overall patterns and conclusions were similar in the weighted and unweighted data. Because men and women and young elders aged 65 to 84 years and the oldest-old aged 85 years and older have different trajectories of health deterioration and mortality risk, all analyses were performed for men and women and for young elders aged 65 to 84 years and the oldest-old aged 85 years and older separately using STATA version 10.1. Table 1 presents the distribution of covariates for the teahealth association for both women and men by two broad age groups. The distribution for the tea-mortality association sample is similar, and hence we did not present the same here. Table 2 presents the distribution of frequency of tea consumption by covariates from the tea-health association sample. The distributions from the tea-mortality association sample are similar and are thus not presented. The observed relative frequencies in Table 2 show that oldest-old age, living in a rural area, non-Han ethnicity, low SES, single marital status, poor health, diet rich with meat, fish, garlic and vegetables, nonsmoking, low alcohol consumption and lack of exercise at present are associated with a lower proportion of frequent tea consumption as compared to their counterparts, respectively. Old men tend to have a higher proportion of frequent tea consumption than old women.
Results
Frequency of tea consumption and mortality Table 3 shows that, among young elders aged 65 to 84 years, men who drink tea sometimes (2-4 cups/week) have 19 % lower mortality risk as compared to men who seldom drink tea. This association does not change regardless of the presence of various confounders. The beneficial effect of consuming tea sometimes on mortality risk is not significant among the oldest-old men and among both young and oldest-old women. Table 3 also demonstrates that, compared to young elderly men aged 65 to 84 years who seldom drink tea, same-aged men who drink tea almost every day have 12 -23 % lower mortality risk depending on the presence of different covariates. These associations are all significant at P¼0·05 except one that is significant at P¼0·10 (i.e. 12 %, see Model VI in the middle panel) when the overall health condition at the previous wave is controlled for. Unlike the case for consuming tea sometimes, the beneficial effect on mortality for almostdaily tea consumption is significant among the oldest-old men aged 85 years and older. The reduced mortality hazard for almost-daily tea consumption ranges from 6 to 16 % in the presence of different confounders in the oldest-old. With one exception, all relative hazard ratios are significant at P¼0·05. However, similar to the results for consuming tea sometimes, we did not find a protective association with mortality for almost-daily tea consumption among women. The results in Table 3 further show that, with few exceptions, there is no significant mortality advantage associated with almost-daily tea consumption compared to drinking tea only sometimes. Table 4 presents the OR for the association among frequency of tea consumption, and general health condition (being ADL disabled, cognitively impaired, in self-rated poor health, and one in poor overall health) and one specific condition (i.e. CVD). The results reveal that, in most cases, consuming tea sometimes or almost daily is associated with substantially reduced odds of being in a poor health status for both men and women and for both young elders and the oldest-old, after controlling for numerous confounders. In some cases, the reductions can reach nearly 50 % (e.g. for men in the age group 65 -84 years, almost-daily tea consumption compared to seldom drinking tea). Overall, reductions are greater in men than in women for both age groups; however, there is no consistent age pattern. Drinking tea at a frequency of almost daily (compared to seldom or never) was associated with a 37 % decrease in the risk of suffering from CVD in young elderly men and a 50 % decrease in young elderly women. The oldest-old men who drink tea almost daily have 27 % lower odds of suffering from CVD as compared to those oldest-old who seldom or never drink tea. This protective effect of tea consumption on CVD is not significant in oldest-old women. We further explored the associations between tea consumption and visual and hearing functions (results not shown) and found that tea consumption was also associated with reduced risk of suffering from hearing impairment, especially in men. However, frequency of tea consumption had no significant relationship with visual impairment in both men and women and in both the young elderly and oldest-old population.
Frequency of tea consumption and health
Tea consumption, health and mortality
Discussion
In the present study, we investigated the associations between frequency of tea consumption and subsequent health and mortality by age and sex based on a large population-based longitudinal survey with a large sample size for very old persons in China. To our knowledge, this study was among the first to use nationally representative data to examine the associations between frequency of tea consumption and subsequent mortality among exceptionally long-living persons and to look at age and sex differentials in these associations. We show that tea consumption is associated with improved men's survivorship at old ages, but frequency of tea consumption is not significantly associated with women's survivorship at old ages. However, frequency of tea consumption is associated with better health status for both men and women, including reduction in odds of self-reported CVD. These findings not only are consistent with earlier studies, but also extend the previous findings that mainly focus on non-elders.
It has been recognised in the literature that the health or survival benefits of tea consumption are related to flavonoids (47) , a group of polyphenols with considerable antioxidant power that have various anticarcinogenic effects, inhibit nitrosation and cell proliferation that protect colonic cell membranes from free-radical damage, regulate cell growth and apoptosis, and promote detoxifying enzymes (48) . Flavonoids may also exert anti-inflammatory effects (50) and inhibit tumorigenesis (51) . A number of experimental studies have shown that phytochemicals may be another element in tea that ADL, activities of daily living. * The distribution in the table is based on the tea-health association data set unless otherwise stated. † This is based on the tea-mortality association data set that excluded those lost to follow-up during the interval between two consecutive surveys. ‡ In calculating the average length of follow-up for survivors, those who were lost to the follow-up were excluded, but their earlier survival information after the initial interview was included whenever available. The shorter average length of follow-up among the elders aged 65-84 years is primarily because the 1998 wave did not collect data for those aged 65-79 years. 61·4  17·8  20·8  25 869  45·5  20·3  34·2  11 935  Married  56·6  18·5  24·9  4082  40·2  19·0  40·8  9782  Diet  Eat vegetables almost daily at present  No  64·4  18·7  16·9  12 425  47·2  22·3  30·6  8565  Yes  58·2  17·3  24·5  17 526  40·5  18·0  41·5  13 152  Eat meat almost daily at present  No  62·4  18·7  19·0  20 204  46·8  21·9  31·3  13 257  Yes  57·4  16·4  26·2  9747  37·4  16·3  46·4  8460  Eat fish almost daily at present  No  62·4  18·3  19·4  24 835  45·4  20·9  33·7  17 259  Yes  53·0  16·2  30·8  5117  34·3  15·2  50·5  4458  Eat garlic almost daily at present  No  62·5  18·5  18·9  25 782  45·5  21·2  33·4  17 498  Yes  49·9  14·1  36·1  4169  33·4  13·6  53·0  4219  Health practice  Current regular exercise  No  62·2  18·0  19·8  22 847  46·8  21·1  32·1  12 917  Yes  56·1  17·5  26·4  7104  37·7  17·7  44·6  8800  Current smoking  No  61·3  17·9  20·7  27 753  46·3  20·0  33·7  16 616  Yes  53·4  17·6  29·0  2198  36·6  19·2  44·2  7101  Current heavy alcohol drinker  No  61·8  17·7  20·5  26 094  45·2  19·6  35·2  14 850  Yes  53·7  19·3  27·0  3857  38·6  20·0  41·4  6867  Health conditions  ADL disability  Non-disabled  57·9  18·8  23·3  18 842  40·3  19·8  39·9  16 686  Disabled  65·6  16·4  17·9  11 109  52·4  19·5  28·1  5031  Cognitive impairment  Unimpaired  58·1  18·7  23·2  20 440  40·7  19·7  39·6  18 339  Impaired  66·4  16·2  17·4  9511  56·4  19·5  24·1  3368 could modulate the biochemical and physiological processes that lead to the initiation and propagation of carcinogenesis and CVD (2, 52, 53) . Although there are many speculated interpretations, the underlying mechanisms between tea consumption and subsequent mortality/health are not clear. Furthermore, because there are several types of tea and because tea consumption is largely influenced by a variety of cultural, social, psychological, behavioural, pathophysiological and environmental factors (54) , it is very difficult to disentangle the true underlying mechanism. Further research focusing on the mechanism between tea consumption and health/mortality is clearly warranted.
The significant association between frequency of tea consumption and all-cause mortality in both young and oldestold men but not in women is novel. This result is in line with some previous studies which found that tea consumption could reduce the risk of mortality due to CVD and Parkinson's disease in men but not in women (5, 18) . This may be because women have higher levels of oestrogen that maintain the sufficient amount of dopamine neurons in the brain (18, 55, 56) . Health behaviour may also influence the sex difference. Past research indicates that smoking could increase exchange rates in sister chromatid, yet green tea consumption could reduce such exchange rates (57) . In China, the proportion of smoking in old men is four times as high as in old women, which may cause men to have a relatively higher exchange rate in sister chromatid that may translate into a higher risk of illness for men than for women. Tea consumption among some of these male smokers may largely offset the potential harmful effects of smoking, which benefits their health and makes the protective effects of tea consumption more noticeable among men than among women. Previous studies (58, 59) have also suggested that there is a sex difference in biological or genetic response to antioxidant nutrients, which may result in a different reaction to flavonoids between men and women. Other factors such as differences in lifestyles that were not included in this analysis could be related to the sex difference in the tea and mortality association. We welcome further studies to verify our speculations and recommend that future prospective studies be designed with adequate power to clarify whether and why sex would modify the interplay between frequency of tea consumption and mortality.
One interesting finding is that baseline health did not play a significant role in mediating the associations between frequency of tea consumption and subsequent health and mortality. This is different from what has been found in most other research fields. For example, many social epidemiological studies focusing on associations between SES and mortality frequently find that baseline health greatly modifies the associations between SES and mortality (39, 60) . This probably suggests that tea consumption has a robust direct association with mortality.
Unlike most previous studies which focused on a single dimension of health, we used several measures such as ADL disability, cognitive impairment, self-rated poor health and one comprehensive measure -the cumulative health DI. These indicators measure multidimensional domains of health. The cumulative health DI combines thirty-nine health indicators to better measure the overall health condition. 1·02  1·08  0·95  1·05  1·05  1·07  1·02  1·07  0·97 SES, socio-economic status. *P,0·05, **P,0·01, ***P,0·001. † P,0·10. ‡ RH for 'Both sexes' are estimated for men and women combined with sex as one of the confounding variables. RH for 'Men' and 'Women' are estimated from separate models of men and women. All RH estimates are based on the Weibull hazards regression sequential models adjusted for covariates listed in Table 1 . § Demographic variables include age, ethnicity and urban-rural residence. Socio-economic variables consist of education, economic independence and marital status. Diet includes eating vegetables almost daily at present, eating meat almost daily at present, eating fish almost daily at present and eating garlic almost daily at present. Health practices are measured by smoking at present, heavy alcohol consumption at present and regularly doing exercises at present. k Df of Models I to VI for men and women separately are 6, 10, 13, 9, 16 and 17, respectively, while the corresponding numbers for both sexes are 7, 11, 14, 10, 7 and 18. RH, relative hazards; ADL, activities of daily living. *P,0·05, **P,0·01, ***P, 0·001. † P,0·10. ‡ OR for 'Both sexes' are estimated for men and women combined, with sex as one of the confounding variables. OR for 'Men' and 'Women' are estimated from separate models of Men and Women. All OR estimates are based on multilevel multiple logistic regressions adjusted for all covariates listed in Table 1 simultaneously. § Df of all models for men and women separately is 15, while the corresponding number for both sexes is 16.
More importantly, we further controlled for numerous covariates including demographics, SES, diet and health practice. We believe that this approach somewhat improves robustness in addressing the overall association between tea consumption and health, since researchers have frequently been challenged by residual confounders and co-morbidities.
Several limitations of this study should be taken into account when interpreting the results. First, the data on frequency of tea consumption in the CLHLS were self-reported. Although subjective evaluation of frequency of tea consumption is likely to be important and valid, this type of measure is not standardised, which may limit comparability with other studies. Second, the measurement error for this self-reported frequency of tea consumption may be a concern, although there is little concern about the consistency of such a measurement in the findings because our results are based on the cohort study. Biases may also be introduced due to cognitive problems of some respondents. However, such biases should not be large because a proxy was used when the respondents were not able to answer questions and because the accuracy of proxy answers for factual questions among old adults is quite good (24) . Third, in contrast to previous studies that were based on more detailed data on tea consumption, the present study examined very basic patterns of frequency of tea consumption among Chinese elders. More detailed questions, including data on quantity, density or type of tea consumed by older adults, would be informative. Fourth, it is very common for elderly people to take multivitamins and supplements in their daily life. Because of the unavailability of data, we were unable to control these confounding factors. Furthermore, our factors on diet and smoking are limited. These omissions may introduce some biases in our results. A couple of questions on daily multivitamins/supplements intake and diet were added in the 2008 wave and 2011 wave. We will conduct additional research once the data are available. Finally, there are about 20 % of respondents who were lost to follow-up. This loss to follow-up may bias the results. It must be emphasised that the observational methods utilised in this study can only address associations between frequency of tea consumption and health and mortality. Thus, we can make no definitive claims about causality or the direction of association. However, we believe that the association is mainly from tea consumption to health/mortality for several reasons. First, we did not find any study to indicate that elders change their tea consumption habits in response to changes in health conditions, although type of food intake habits may change (61) . Second, supplementary analyses (available upon request) found that health status at an earlier wave has little predictive power in predicting frequency of tea consumption at a later wave. Thus, we anticipate that reverse causality bias of health influencing tea consumption is mild or moderate.
In spite of these shortcomings, we have extended the existing research by providing new estimates of frequency of tea consumption and its associations with health and mortality among a unique, large sample of old adults from a developing country where the population of elders is growing and individual resources available to improve health and survival are lacking. The results of this study hence help us to understand the age and sex patterns of frequency of tea consumption and their associations with mortality and health status among exceptionally long-living adults.
